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INTRODUCTION

Three hundred twenty-eight water samples were collected within the Silver
City 1° x 2° quadrangle, Arizona and New Mexico, during 1978-1980, as part of
a mineral resource assessment study. The samples were analyzed for alkalinity,
pH, specific conductance, temperature and 44 chemical constituents.

The water samples were collected mainly in the pediment and basin portions
of the Silver City quadrangle.

ACKNOWLEDGMENTS

We thank the landowners, ranchers, and farmers who kindly allowed access
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wells that were sampled.

SAMPLING METHODS

The 328 water samples were collected from 248 wells, 15 springs and
seeps, and 51 storage tanks that were fed by either wells or springs at that
site. The remaining 14 samples were "duplicate" samples; this "duplication"
occurred when a well-water sample was taken from a well that fed a previously
sampled storage tank.

Well-water samples were taken from dug wells, windmills, irrigation and
domestic wells. Samples from pumping wells were taken as close to the well
head as possible. Generally, wells were allowed to run for 3-5 minutes before
the sample was taken, although intermittent wind conditions sometimes
forestalled that precautionary procedure. Water from wells having pressure
tanks was collected, when possible, before the water reached the tank, Water
from the pressure tank was allowed to run 1-5 minutes (depending on size and
frequency of use of the pressure tank) after pumping began. The influx of
"fresh" water was generally indicated by a sharp drop in temperature. These
samples were also classified well-water samples.

Water was taken from storage tanks when such factors as lack of wind,
access to electricity, physical barriers, and so forth, prohibited the taking
of water from a pumping well. These tanks were constructed from a variety of
materials including cement, concrete, wood, iron, and galvanized zinc. The
interiors of some tanks were coated with asphalt, asphalt-asbestos mixtures,
and aluminum paint.

Some of the springs and seeps were "improved", but water was classified
tank water only if the water was taken from a separate holding tank.

At each sample site, a portion of the water was filtered through a 0.45-
micron filter and collected into an acid-rinsed polyethylene bottle. This
sample was immediately acidified to pH<2 by the addition of a few drops of
Ultrex nitric acid. Additionally, a portion of untreated water was collected
into a polyethylene bottle that had been rinsed with the sample water. At
103 well and 5 spring sites, an untreated sample was collected into a glass
bottle having a foil-lined cap for later radon determination.
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ANALYTICAL METHODS

Water temperature and pH were measured at the sample site. All other
determinations were made in the laboratory in Denver, Colo. Alkalinity,
calcium, chloride, fluoride, Tithium, magnesium, nitrate, potassium, radon,
sodium, sulfate, and specific conductance were determined on the untreated
water sample. The remaining analyses were performed on the filtered and
acidified sample. The analytical methods used are shown in table 1. Charge-
balance calculations were performed to determine if approximate electrical
neutrality exists among the major ionic constituents. Using ion concentrations
in milliequivalents per liter, /cations/ - /anions/ X 100

/cations/ + /anions/ ’

charge balance =

RESULTS

The constituents that were analyzed for and report parameters are given in
table 2; the analytical results of the 328 water samples are tabulated in table
3. Water-sample Tocalities are shown on plate 1.

Some elements were determined by both atomic-absorption spectrophotometry
(AA) and inductively coupled plasma-atomic emission spectroscopy (ICP) methods,
including arsenic, calcium, copper, iron, manganese, magnesium, molybdenum,
lead, and zinc. Only the AA values are presented here because the AA method
usually had the lower detection 1imit and because of the deterioration of a
number of samples resulting from the length of time between two types of
analysis. The methods were, in general, comparable.

Additionally, the ICP method indicates the following elements to be below
detection limits (detection Timits in ug/L): antimony (391); bismuth (460);
gold (50); lead (321); nickel (51); tin (258); and tungsten (148).

The results should be considered as having only two significant figures.
Instrument readouts frequently give three or more digits, especially if the
data is internally manipulated before the readout. Additionally, when a number
such as "1200" occurs in the same column as a number such as "3.5", the
computer printout will be "1200.0", indicating a false precision,

Recent work indicates that the precision of the data for some analyses is
less than desired. In general, the more dissolved solids present, the greater
the possibility of analytical problems. Roughly, at a given detection limit for
either an AA or ICP determination, the relative standard deviation may be 100
percent or more, At 5 times detection limit or more, the relative standard
deviation is about 10 percent, although there are indications that for a
concentration of arsenic >50 ug/L, the deviation may be about 30 percent.

Explanation of table 3

The column headings in table 3 are restricted by computer software to 8
letters, resulting in such titles as "longitud" for longitude and "magnesiu"
for magnesium, Such abbreviations should cause 1ittle inconvenience for the
reader,

The column listings in table 3 are arranged so that column 1 contains the
sample identifiers. The first two numbers of the sample identifier designate
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the year the sample was collected. The next two letters indicate the 7.5- or
15-minute U.S. Geological Survey topographic quadrangle in which the sample

was collected.

follows:

CF
CM
co
cp
CR
CS
CT
cYy

DC

DM
DR
DU

FB
FS

GA

GE
GH
GI
GU
GW
GY

HE
HW

JP
LI

LO
LU

The letter abbreviation and corresponding quadrangles are as

Allie Canyon
Antelope Hill
Artesia NE
Artesia

Bowie (includes Bowie, Martin Well, Olga, and Ryan Draw
7.5-minute quadrangles)

Burro Peak

Brockman

C-Bar Ranch

Cochise Head (includes Cochise Head, Little Wood Canyon,
Bowie Mountain North, and Bowie Mountain South 7.5-
minute quadrangles)

Cliff

Circle Mesa

Cochise

Candor Peak

Culbertson Ranch

Cow Springs Mountain

Cotton City

Coyote Peak

Dos Cabezas (includes Dos Cabezas, Dos Cabezas SW, Pat
Hills North, and Simmons Peak 7.5-minute quadrangles)

Dry Mountain

Dorsey Ranch

Duncan

Fort Bayard
Faywood Station

Gage (includes Gage, Gage NW, Gage SE, and Gage SW 7.5-
minute quadrangles)

Grandmother Mountain East

Gold Hill

Gillespie Mountain

Guthrie

Grandmother Mountain West

Gary

Hurley East'
Hurley West

Javelina Peak

Lisbon

Lordsburg

Luzena (includes Fisher Hills, Luzena, Monk Draw, and
Railroad Pass 7.5-minute quadrangles)
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MG Mount Graham (includes Fort Grant, Mount Graham, Stockton
Pass, and Webb Peak 7.5-minute quadrangles)

ML Mondel

MR Muir Ranch

NH Nine Mile Hill

NR Ninety-six Ranch

PP Pyramid Peak

RM Reading Mountain

RR Redrock

SA Safford

SC Silver City

SE Separ (includes Separ and Separ NE 7.5-minute quadrangles)
SF Swallow Fork Mountain
SH Soldiers Farewell Hill
SI Steins

SP South Pyramid Peak
SR Santa Rita

SS San Simon

ST Steeple Rock

SuU Summit

TA . Tanque

TE The Saltys

TH Thatcher

1S Twin Sisters

1T Table Top Mountain
TY Tyrone

VA Vanar

WC Whitlock Cienega

WH Werney Hill

WM Wind Mountain

WN Whitlock Mountain NE
WS White Signal

WW Whitewater

WX Willcox

Yv York Valley

The three numbers following letter abbreviations are the unique
identification of the sample site. The first number designates the person who
collected the sample and performed the on-site analytical determinations. 0dd
numbered samples (100's, 300's, and so forth) were collected by J. R. Hassemer,
even numbered samples by K. C. Watts. These numbers, although sequential, are
not consecutive. Letter suffixes at the end of the sample number have the
following meanings: W, well water; S, spring or seep water; and T, storage-
tank water.

The Tatitude and longitude for each sample locality is shown in degrees,
minutes, and seconds in columns 2 and 3. The remaining columns 1ist the 42
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constituents (see table 2) for which data are available.

Data-qualified (censoring) codes are used with some reported values.
Symbols used are: <, below the value shown; and --, no data available.
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ADDENDUM
A note of caution for the nontechnical reader

For the reader unaccustomed to ICP methodology or chemical terminology, a
special warning: there may be a 100-percent deviation or more at--or close to--
the detection limit, which means, for example, if a detection limit is 10, a
reported value of 11 is highly suspect. The true value may in fact be (much)
less than 1. Similarly, for an element whose detection 1imit is indicated by
the entry <120 and whose reported value is 140, the true value may again be less
than 1 (140 minus 100% of 140).

Note that this warning applies to nearly all reported values of the
following elements: beryllium, cadmium, cerium, chromium, cobalt, germanium,
lanthanum, niobium, phosphate, silver, titanium, and yttrium. Unfortunately,
insufficient sample (and time) remained to check these results. However,
because some of these values may exceed recommended EPA or state water-quality
standards or other suggested levels, we are releasing this suspect data.

This work was performed to detect trends in data that might be useful in
the mineral assessment of an approximate 8,000 mi2 area. This program was
reconnaissance in nature and not to determine the "water quality" of a
specific source. Because individual samples were not subject to rigorous
sample control and because many determinations were not made by "standard
methods of analysis", analysis of individual samples should not be considered
as having Tegal status.
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